












No Frozen Water Lines 


The dry valve houses in 
this unheated pier are 
kept at a safe temperature 
by small electric heaters 






If you insulate them properly or keep 
them at a temperature high enough 
to prevent formation of ice at any point 


REVENTION or lessening of 

damage by freezing of piping, 
leaders, gutters, and other parts of 
buildings opens a large field for the 
exercise of ingenuity. After much 
observation and experimenting we 
have inaugurated several preventive 
measures that have given good re- 
sults. 

Each fall the property is divided 
into sections and a man is detailed to 
patrol each section during periods 
of extreme cold. Points in the 
various piping systems that are most 
likely to freeze are examined more 
frequently. Equipped with a blow- 
torch, the maintenance patrolman 
can thaw out a section of frozen 
piping before the freezing spreads. 
The system is then bled to keep the 
water in motion until the tempera- 
ture rises and lessens the danger of 
freezing. Nearly all dead-ends and 
drops are equipped with bleeders 
(usually a 1-in. valve and pipe) and 
can be opened at any time. Ice is 


removed from the system as soon as 
possible, eliminating the nucleus that 
otherwise will cause rapid freezing. 

All 


plumbing, fixtures, boilers, 
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traps, meters, and pumps in vacant 
buildings are drained during the 
early fall to eliminate possible 
damage. 

Constant policing of all piping 
systems results in the early discovery 
and correction of any small defects 
in pipe coverings; the saving in 
damage will pay the cost of patrolling 
and leave a profit. Thus our inspec- 
tion and maintenance are combined 
at a considerable saving in cost. 


Thaw Them Electrically 


Long sections of frozen piping or 
leaders are thawed out by heating 
with a low-voltage current. We use 
two 25-kva. transformers mounted 
on a small truck so that they can 
be taken anywhere around the prop- 
erty. The secondaries (low-voltage 
sides) are connected in series to give 
about 55 volts. The cost of thawing 
pipes in this way is nominal and the 
savings are large. 

Calcium chloride and sodium 
chloride crystals are also used for 
thawing leaders and gutters, but it 
is a rather slow process. However, 
these salts can be dissolved in the 


proportion of 2 to 3 lb. to 25 gal. in 
the water in fire barrels and tanks, 
and have helped greatly to eliminate 
freezing of these containers. 

All sprinklers in our unheated 
buildings are of the dry type; with 
only air in the lines there is no 
danger of freezing unless the dry 
valve trips. In that event it must be 
reset, water drained from the heads 
and lines, and the system pumped 
full of air. 

Our dry valve and compressor 
houses are built of wood and heated 
with electric heaters or, if steam is 
available, a small uncovered line is 
run through them. Walls and roofs 
are constructed of 2x4-in. studs 
sheathed inside and out, and packed 
with asbestos or mineral wood. Doors 
are made of laminated wood and 
usually consist of four layers of {-in. 
wood with zig-zag jambs and heads 
to lessen heat radiation. This pro- 
tection is necessary because water 
enters from an underground line and 
flows as far as the dry valve, where 
it stays for long periods without 
movement. 

Plumbing lines seldom present any 
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hazard from freezing, unless plugged, 
because of the gravity drainage and 
the intermittent flow. Water seals 
and traps are an exception and are 
best protected in cold areas by elec- 
tric space heaters. 

Trouble is often caused by ice 
forming in overhanging gutters and 
outside leaders. In several cases we 
have remedied this condition by re- 
moving the gutters and leaders and 
erecting parapet walls and roof 
crickets to drain to inside leaders. 
Leaders are thus kept from freezing, 
the overhanging ice hazard is 
avoided, roof repairs are reduced. 


Pipes in Unheated Areas 


Water pipes, sprinkler tanks, and 
standpipe systems exposed to the 
weather or located in unheated areas 
present the greatest hazard from 
freezing. Bleeding of large pipes 
and reservoirs speeds up the water 
velocity but little and is costly; hence 


such installations must be protected.” 


With pipes we apply a layer of 
tarred felt followed by three 1-in 
layers of hair felt interspaced with 
tarred felt wound with jute twine. 
The top layer is covered with two 
layers of resin-sized paper, over 
which is a protective covering. On 
interior water lines and sprinkler 
tank risers this covering usually con- 
sists of 8-oz. canvas securely sewed 
or banded in place. It is then painted 
to protect it from decay. 

Painting of outside sprinkler tank 
risers consists of a coat of glue size, 
one coat of a linseed oil primer, and 
a finish coat of a linseed oil paint 
of any desired color. Horizontal runs 
are protected by a casing of 26-gage, 
lead-clad, flat metal with crimped or 
bolted edges, which gets a coat of 
red lead and oil. Laps are flashed 
with plastic asphalt, followed by one 
coat of an oil paint. 

Water meters located in pits and 
not subjected to extreme cold are 
packed with used hair felt removed 
from old pipe lines. It is packed 
solidly around meters and pipes up 
to and over the dial. 

Never leave tees, valves, or short 
sections of piping unprotected, be- 
cause freezing will start at these 
points. A ring of ice forms around 
the circumference of the pipe and, 
when frozen shut, kills the convection 
currents in the water. With this 
small area as a nucleus the freezing 
continues in both directions along 
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the pipe; if not found in time, it 
will cause a split. 

Exterior tanks and reservoirs can 
be protected by insulation, but it is 
expensive. One method of cutting 
down radiation of heat from the 
water is by the use of wooden tanks, 
instead of steel. Radiation from 
wooden tanks is considerably less, as 
is the cost of installation. However, 
selection of tanks must be based on 
a number of other factors. 

All tanks, whether of wood or steel, 
should have a main roof and a 
secondary wood roof at eave height. 
This arrangement gives an air space 
that tends to cut down radiation con- 
siderably. 

Our tanks are usually heated by 
circulating lines connected to a 
heater in the tank house at the foot 
of the riser. Convection currents 
are set up in the main body of water, 
causing the warmer water to rise to 
the top of the tank, while the colder 
water drops to the bottom and down 
the circulating system to the heater, 
where it is warmed. These heaters 
use live steam, coal, or gas. Coal 
is the more economical where steam 
is not available. 

Heaters must be large enough to 
transmit heat to the water as fast 
as the tank radiates it to the at- 
mosphere, with a _ considerable 
margin of safety for extreme or 
sudden cold. Thermometers in the 
downward circulating line will 
usually give a close check on the 
temperature of the tank water. This 
system of protection has worked very 








Plenty of good insulation is the best 
insurance against freezing of sprinkler 
tank risers. This 6-in. riser evidently 
is well protected 
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well for the past few years. 
added labor costs are entailed, since 
the work is done by the regular 
sprinkler crew. 

A former source of considerable 
trouble has, we believe, been over- 
come. The extreme height of the 
riser, filler, and circulating lines, 
which are covered as a unit, led to 
considerable slipping and sagging of 
the covering. The result was a short 
length of unprotected piping at the 
bottom of the tank, where the water 
temperature is about at its lowest. 
Freezing would start here and 
eventually the circulation stopped, 
after which ice formed rapidly 
throughout the tank. 

To eliminate this condition, the 
covering on the pipes was extended 
upward to the bottom of the tank. 
Then a sleeve from 2 to 3 ft. long 
was put on over this covering. With 
a wood tank the sleeve is fastened to 
the bottom; otherwise a clamp is put 
on the pipe about a foot below the 
bottom of the tank and the sleeve 
hung on it. The sleeve is made up 
the same as the main covering. 

Now when the covering slips it 
slides through this sleeve, which re- 
mains in place, and the pipe is pro- 
tected. 


Automatic Temperature Control 


Tanks and expansion joints at 
times spring leaks which allow water 
to seep into the main covering where 
it may freeze, thus reducing the 
efficiency and lead to rotting of the 
insulation and canvas. To prevent 
this, a cap of rubber sealing tape is 
double-lapped and sealed to all pipes 
and extended downward about a foot 
over the main covering. This cap 
acts as a stack umbrella so that the 
water can flow down only on the out- 
side of the canvas, which is water- 


proof. 
In heated buildings where wet 
sprinklers, plumbing, and _ other 


water lines are installed, covering is 
not used to any great extent. Pro- 
tection at night, over weekends, and 
on holidays can easily be provided by 
thermostatic control of the tempera- 
ture. In fact, such temperature con- 
trol is almost imperative in order to 
protect goods and equipment, as well 
as water lines. Savings in the cost 
of pipe covering, prevention of 
damage to goods, and more efficient 
heating exceed the cost of operating 
the heating plant continuously. 
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When Motors Serve as Brakes 


Standard a.c. or d.e. motors may be used in 
such service, but special control equipment 
may be needed to secure the desired features 


AST MONTH methods of braking 
with a.c. motors were discussed. 
Braking with d.c. motors is also fre- 
quently required, and will be taken 
up in this article. 

A d.c. shunt-wound motor running 
with constant field excitation and no 
resistance in series with the arma- 
ture will, in general, behave like a 
squirrel-cage or a wound-rotor in- 
duction motor with rings short-cir- 
cuited. If overhauled by a descending 
load, it will act as a regenerative 
brake, running at only a few per 
cent above its normal rated speed. 
However, if the load overhauls the 
motor and there is high resistance 
in series with the armature, the 
speed will become very high, as in a 
wound-rotor induction motor hav- 
ing much resistance in the secondary 
circuit. 


Some Motors Will Run Away 


It is important, therefore, not to 
pause too long on the first point of 
the controller when starting up an 
overhauling load with a shunt d.c. 
motor or a wound-rotor induction 
motor, because under too great an 
overhauling load the speed may at- 
tain runaway proportions. 

A compound-wound motor will 
also brake its load the same as a 
shunt motor, except that because of 
its poorer speed regulation it will 
run at greater overhauling speeds 
than the shunt motor for any given 
load condition. 

If a series motor is overhauled, it 
will speed up and run away. When 
a series motor is driving a motoring 
load, and the load is gradually re- 
duced, the load current also dimin- 
ishes, but since the load current is 
likewise the field excitation current, 
the motor field is weakened concur- 
rently with decrease in load current. 
Decrease in field strength means a 
corresponding increase in speed, so 
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When expensive machinery is in- 
stalled, it must be lowered slowly and 


carefully. Some form of electric 
braking is invariably used 


that when the no-load condition is 
reached the motor has no field and 
the speed has reached runaway pro- 
portions. 

With a shunt motor under such 
conditions the field will remain fairly 
constant as the motoring load is re- 
duced, and at zero load the motor 
will generate sufficient counter-emf. 
to balance the applied voltage exactly. 
If the load then becomes overhauling, 
the increased counter-emf. will gen- 





erate a braking current which will 
flow through the armature in the 
opposite direction to that which 
flowed under a motoring load. 

The foregoing applies when the 
armature and field of the series 
motor are connected in the conven- 
tional manner; that is, when they are 
in series with each other across the 
supply lines. A series motor can, 
however, be used for braking by 
using a special arrangement of the 
field and armature. With a crane 
hoist a standard arrangement of the 
controller provides for connecting 
the series field of the motor directly 
across the power lines with resis- 
tance in series whenever the con- 
troller handle is turned in the lower- 
ing direction. Resistance is neces- 
sary because a series field consists 
of a few turns of coarse wire and its 
resistance is relatively low; hence, 
resistance in series is necessary in 
order to limit the current. The ar- 
mature is connected in multiple with 
the field. 


For Close Control of Lowering Speed 


When the load on the crane hook 
overhauls the motor, a current is 
generated which circulates through 
a loop circuit, including the motor 
field. If the overhauling load in- 
creases in value, it causes the arma- 
ture to generate more current, which 
strengthens the field and tends to 
prevent overspeeding. By manipu- 
lating the controller, the crane oper- 
ator can vary both the resistance in 
series with the motor field and that 
in series with the armature, and 
thus vary the lowering speed of the 
load. 

As explained in the preceding ar- 
ticle, this method of speed control is 
known as dynamic braking. By re- 
ducing the resistance in series with 
the field to a minimum, it is possible 
to get a very heavy motor field and 
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Figure 1. Speed-torque curves of a series-wound d.c. motor when used 
with a crane-type controller. When thrown in the hoisting direction 
(quadrant 1), the controller connects the motor armature, A, and field, 
SF, in series with the starting resistor, R. To lower the load by dynamic 
braking (quadrant 4), the armature and series field are connected in 
parallel with resistance in series with each 





thereby reduce the lowering speed 
to 30 or 40 per cent of the rated 
speed. Such a low speed is often 
necessary when a crane is required 
to place a heavy load carefully. On 
the other hand, the speed for lower- 
ing may be increased to double its 
rated value, if necessary, by increas- 
ing the resistance in series with the 
field. 

Figure 1 shows typical speed- 
torque curves for a d.c. series motor 
used on the hoist motion of a crane. 
Curves in quadrant 1 for the hoist- 
ing motion are typical of a series 
motor—low speeds at heavy loads, 
high speeds at light loads. Curves 
below the abscissa show what can be 
obtained when lowering a load. A 
“kick-off” is obtained on any point 
of the controller, but all the curves 
cross over into the dynamic braking 
area, quadrant 4, showing that brak- 
ing is obtained on all overhauling 
loads. 


Sometimes Standard Controls 


D.c. motors have been used for 
braking a descending load even 
without making use of the power 
supply. In such instances it is 
essential that the field of the over- 
hauled motor always build up. Such 
a motor will furnish its own field ex- 
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citation, and the regenerated current 
is circulated through a resistance. 
When the motor is not connected to 
the power supply, it cannot furnish 
a “kick-off” to start the load down, 





torque will be reduced as the square 
of the applied voltage, so that there 
will be less margin between motor 
retarding torque and load. 

The standard reversing controller 
used with a wound-rotor induction 
motor connects the motor to the line 
with all the secondary resistance in 
circuit. When lowering a load on a 
hoist, this connection gives the high- 
est speed by regenerative braking, 
and cutting out blocks of resistance 
on succeeding points of the con- 
troller reduces the speed nearly to 
synchronous when the controller 
short-circuits the rings, as pre- 
viously described. 


Special Controls May Be Needed 


Some special equipments using 
magnetic control have been designed 
so that, when lowering, the last 
point of the master switch causes 
the accelerating contactors to close 
in proper sequence and the load goes 
down under regenerative braking. 
Then, in order to stop the lowering 
motion by plugging, the master 
switch is moved one point toward 
the Off position. This automatically 
opens the Lower primary contactors 
and closes the Hoist contactors, with 
plenty of resistance in the secon- 
dary circuit to give a small retard- 
ing torque. Succeeding points to- 
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Figure 3. When a series-wound d.c. motor is used, dif- 
ferent degrees of dynamic braking may be obtained by 
changing the values of the resistance in the dynamic 
braking loop and that in series with the line 
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Budget Today’s Maintenance 


It’s the only way to keep maintenance costs in 


line. 


But don’t forget that after the budget 


has been set up, the real job—control—begins 


IRULY the maintenance depart- 
ment is difficult to budget, more 
difficult to control by budget. The 
budget can be prepared easily 
enough, but there will be no cer- 
tainty that it will be a good budget, 
and it cannot be said that budgetary 
control has been achieved. There can 
be budgeting without budgetary con- 
trol just as there can be production 
planning without production control. 
When we decided to institute bud- 
getary control of maintenance in our 
plant, we undertook as out first step 
a study of governing factors and 
steps leading to control. This word 
“control” we understood to mean op- 
eration of our maintenance depart- 
ment in such manner that expenses 
would be evenly distributed and sur- 
prise demands not made upon the 
company treasury. 

We realized that maintenance and 
engineering expense could not be 
driven down to the vanishing point, 
for, as long as we occupy and use 
property, buildings, machinery, and 
equipment, there will be continuous 
expense to keep them serviceable, ef- 
ficient, clean, and painted. We knew 
that we could not reduce maintenance 
expenses simply by reducing budget 
figures. Though maintenance expen- 
ditures may be cut by reducing al- 
lowances for them, increased costs 
and loss of control will result if cuts 
are too great and last too long. 


When Maintenance Stops 


We knew that if we were to elim- 
inate our maintenance work for one 
month, the cost of doing the work 
would be more than doubled by the 
end of the next month. The vacant 
factory is a good example of what 
happens when maintenance stops. 
Without continuous maintenance de- 
terioration becomes more rapid and 
rehabilitation costs greater. 

In setting up a budget, complete 
records of past performance are nec- 
essary. Figures on maintenance costs 
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by months and weeks should be ob- 
tained for one or more years back. 
Comparative figures of production 
for the same period should be 
gathered, because maintenance costs 
run in some relation to such produc- 
tion units as man-hours, machine- 
hours, pounds, gallons, and the like. 


“TOO FEW industrial plants 
have fully comprehended the 
extent to which expenditures 
for maintenance enter into 
product cost. This condition 
prevails because maintenance 
was relegated to the position 
of the stepchild of the melo- 
drama—unwanted, but tol- 
erated.” 


Next Month in Factory’s 
Plant Operation Library, 


Maintenance Organization 
and Management 


If both sets of figures are closely 
examingd and plotted, it is likely that 
unit costs of maintenance will be 
found to be lower in periods of high 
production than in times of low out- 
put. Even if no control has been at- 
tempted, certain relationships over 
long periods will be evident. But 
when details are studied, fluctuations 
will show the lack of planning. 

With a record of what has taken 
place, a knowledge of plant and 
equipment, and an estimate of future 
production, a goal can be set in the 
form of budget figures. Improve- 
ment over past performance should 
be aimed at without sacrificing pro- 
duction or equipment to do so. Since 
all budgets contain some element of 
guessing, these early “guesses” may 
not be so good. Much depends upon 
the accuracy of records used and the 
care with which the maintenance- 
production relationship is analyzed. 


There is danger of setting early 
budget figures too low and having to 
revise them upward. 

After a time the maintenance head 
will be able to whip his figures into 
line so that his predictions will be 
fairly accurate. The first two or 
three years of budgeting will develop 
many things, good and bad, but con- 


- stant study of the data will bring the 


deceptive budget items around. 

Now comes the planning of a pro- 
gram. All equipment must be in- 
spected and overhauled at regular 
intervals and in the right season. By 
wise scheduling, repairs to each unit 
may be made in its off season, with 
consequent advantages in procure- 
ment and cost of repair parts. 
Through planning, control begins. 


Avoid Complex Records 


Condensed data, probably in some 
graphic form, should be kept at hand, 
openly displayed if the frequency of 
its use warrants. To find out what 
is going on, it should not be neces- 
sary to delve deeply into a file, get 
out a mass of figures, and make ex- 
planations about them. Complex rec- 


‘ords should be avoided. However, 


an accumulation of data can be of 
considerable value to all departments 
of the business in determining pol- 
icies of expansion, removal, or con- 
struction of plant; purchased vs. 
generated power; purchased water 
or company wells; combination of de- 
partments and plants; rates of de- 
preciation. 

Cooperation of all foremen and em- 
ployees must be obtained. One step 
in accomplishing this is the careful 
planning and scheduling of every 
piece of work as far in advance as 
possible, so that each man will al- 
ways be occupied and aware of the 
work before him. 

Next, the plant engineer will set 
about the task of smoothing down 
his materials and labor curves. If 
there are wide seasonal variations in 
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production, and maintenance is al- 
lowed to follow the production curve, 
labor turnover will be high and 
costly. Work should be planned so 
that maintenance for a busy season 
is done in the preceding off season. 
This may apply to the whole plant, 
a department, or only a few ma- 
chines, depending upon the number 
of units which must be shut down 
in slack periods. 


Don’t Risk Complete Breakdown 


Some managements disapprove of 
such a program. They say that in 
an off season the plant or department 
is not returning a profit so why 
spend money maintaining it at that 
time. Yet every man in the plant 
knows that to postpone the work is 
to necessitate its performance at a 
date when time can least be spared 
for repairs and when complete break- 
down will be risked. The engineer 
will, of course, have to work out a 


plan that will conform to the ideas 
of his management. 

While policies may be set and per- 
haps budgets prepared by manage- 
ment, their execution and success 
rest with the key operations men. 
Set figures cannot determine costs. 
The “office” must understand that 
the “plant men” are up against phys- 
ical problems and that programs 
(however carefully mapved out in 
advance) must sometimes be revised 
or abandoned on short notice, and 
that there is a resultant effect on ex- 
penses. The operations men should 
be informed on the status of the 
business so that their plans may re- 
flect due regard for the company out- 
look. A lack of cooperation is 
poisonous to morale. 

Any tendency to interplant com- 


‘parisons of maintenance costs should 


be made with caution. Handicaps of 
location, buildings, and equipment 
should be written into figures before 





too serious consideration is given to 
the records compared. 

Above all, it must be remembered 
that it is not practical to jump sud- 
denly into budgetary control of main- 
tenance. The steps to be taken should 


be carefully planned; then they 
should be put into effect gradually. 
Perfect or even admirably good re- 
sults should not be expected imme- 
diately. It may take from one to 
three years to reach this point. 


Above All, Flexibility 


The budget should be kept alive 
and flexible. It should not only keep 
in step with seasonal fluctuations, 
but it should incorporate allowances 
for increased activity, expansion, or 
possible retrogression. 

(A succeeding article will tell of 
the actual application of budgeting 
control to the maintenance work of 
the Kroger Grocery & Baking Com- 
pany—Ed.) 


Board Tells Accident Story 


IFFERING from many so-called 
“accident prevention” boards, 
because it provides for a description 
of the injury, its cause, and its cost, 
the accident record board now in use 
at Acklin Stamping Company, To- 
ledo, has several virtues. 

Of primary importance, it is re- 
garded as a silent, yet effective 
maintainer of morale among the 
employees. Gossip, rumors, false 
statements that frequently spring 
into being following an accident 
whose details are not immediately 
and fully disclosed are eliminated by 
the prompt recording on the board 
of the name of the workman in- 
jured, the nature of the injury, its 
cause, the probable length of time 
to be lost, and the approximate cost 
of the mishap. Thus, in addition 
to keeping the message of “Safety 
First” always before the employees, 
the information so quickly disclosed 
concerning the nature and extent of 
accidents that do happen provides 
“object lessons” under circumstances 
when the audience is most thoroughly 
responsive. 

Three by five feet, the board has 
red and green lights mounted in 
correspondingly colored circles on 
which are large white crosses. 
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1g Keep t he Gren Light 


OST TIME AC Cc 
"NA a | —— ] 


Lettering is in bright yellow on a 
black surface. 

The green light remains burning 
until a lost-time accident occurs. If 
the accident will account for more 
than seven days’ time, the red light 
is turned on—to burn until the end 
of the month, while in red chalk the 
name of the injured employee is 
placed on the board along with the 
information pertinent to the mis- 
hap. An accident that necessitates 





medical attention but that will not 
keep an employee away for the 
seven day period is recorded in 
green chalk on the board, permits 
the green light to remain burning. 

Plant records show that since its 
establishment, the use of the board 
has decreased accident costs some 60 
per cent. Morale has noticeably im- 
proved, and more and more desirable 
employees are being attracted to the 
company. 
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oT  $ DATA SHEET 
Troubles of Oil Cireuit Breakers 
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SYMPTOM 


TROUBLE 


CAUSE 


REMEDY 





1. Explosions in tank. 


Contacts arcing. 


(a) Contacts burned. 
(b) Water in oil caus- 
ing short circuit. 


(a) File or grind con- 
tacts to fit properly, or re- 
new if badly pitted. 

(b) Drain tank, clean, 
and renew oil. 





2. Motors supplied through 
breaker hum, but do not 
start. 


Single-phase operation. 


(a) One phase open 
due to burned contacts. 

(b) One terminal post 
dropped lower than others. 

(c) One blade twisted 
out of alignment through 
loosening of holding nut. 


(a) File or grind con- 
tacts to fit, or renew if 
pitted or burned. 

(b) Raise to level of 
others. 

(c) Realign contact and 
tighten nut on_ terminal 
post. 











3. Breaker will not close. 


Blades loose or bell- 
crank mechanism out of 
order. 


(a) One or more blades 
out of line and striking 
tips of stationary contacts. 

(b) Bell-crank mecha- 
nism or switch mechanism 
bent or otherwise fouled. 


(a) Align contact and 
tighten holding nut on 
terminal post. 

(b) Examine mechanism 
with switch closed as far 
as possible to locate ob- 
struction. Open discon- 
nects while this is being | 
done. 





4. Breaker closes, but will 
not stay closed. 


Breaker trips out as 
soon as contact is made. 


(a) Overload. 

(b) Toggle on trip coil 
fouled. Length of travel 
for the toggle has been 
tampered with, or the trip 
is bent or out of line. 

(c) Overload relay con- 
tacts open. These contacts 
normally are closed. When 
open, current from _ the 
current transformers flows 
in the trip coil, energizing 
it and tripping the breaker. 


(a) Increase overload 
relay setting. 

(b) Examine by care- 
fully closing breaker to 
note point at which trip- 
ping occurs. The remedy 
is usually evident. 

(c) Repair, or replace, 
and adjust contacts. 





5. Smoke issues from oil. 


Contacts 
burning oil. 


arcing and 


Poor contact. 


Lower tanks after open- 
ing disconnects. If blades 
do not mesh with station- 
ary contacts, adjust the 
wooden terminal rods. If 
contacts are burned, refit 
or renew. 











6. Breaker does not open. 





(a) Contacts welded. 





(a) Blades do not fit 
contact properly, causing 
an are, which under load 
may lead to a weld. Seldom 
occurs. 





(a) If trouble is in a 
main breaker, open all 
breakers controlling feeder 
circuits and reduce the 
load to minimum. Open 
disconnecting switches 
ahead of main breaker 
and ground the _iines. 
Remove’ breaker’ cover, 
lift mechanism from tanks, 
remove contact bolts, pry 
blades from contacts, fit 
properly and replace. 
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Troubles of Oil Cireuit Breakers 


a 





SYMPTOM 


TROUBLE 


CAUSE 


REMEDY 





6. Breaker does not open. 


(b) Tripping mecha- 
nism jammed so that trip 
coil pistons do not release 
toggle. 


(b) Attempting to close 
switch with one or more 
trip coil pistons out of nor- 
mal position. 


(b) Remove trip coil 
mechanism before attempt- 
ing to pry switch lever 
open. Pistons are likely 
to be badly bent. Straighten 
pistons and assemble. Be 
sure breaker will close and 
open with power off be- 
fore attempting to operate 
under load. 





Additional Troubles of Automatically Oper 


ated Breakers for Main 


a 


nd Feeder Duty 





7. Breaker will not close. 


Trouble in start button 
circuit, or battery circuit. 


(a) Defective closing 
switch or button. 

(b) Battery circuit 
broken. 

(c) Battery weak or 


dead. 


(a) Examine and repair. 

(b) Locate break and 
repair. 

(c) If the breaker is 
ahead of all load, close by 
hand to provide current 
for battery-charging set. 
As soon as closed, charge 
battery immediately ; other- 
wise the breaker cannot 
trip on overload or other 
trouble. 





8. Breaker does not open. 





Same as above. 


t 





(a) Battery weak or 
dead. 

(b) Stop button circuit 
short-circuited. 

(ce) Contacts 
Seldom occurs. 


welded. 





(a) Open breaker by 
hand. After again closing 
by hand, charge battery to 
full strength. 

(b) Test circuit, remove 
short circuit. 

(c) Same as 
above. 


No. 6, 





Additional Troubles of Automatically Operated Breakers for Motor Duty Only 





9. Breaker will not close. 


t 


Trouble in exciter cir- 
cuit or in auxiliary switch 
mechanism, 


(a) Exciter circuit open. 


(b) Auxiliary switch 
mechanism obstructed. 
(c) Auxiliary switch 


contacts burned. 








(a) Examine and test 
exciter circuit. See that 
exciter is functioning prop- 
erly. After correcting fault 
see that green pilot lamp 
is burning before attempt- 
ing to close breaker. 


(b) Cut off power sup- 


ply. Try closing breaker 
by hand to locate ob- 
struction. 


(c) Examine contacts, 
clean, and renew if badly 
pitted. 








10. Breaker opens as soon 
as load is put on motor. 





Motor not synchronized. 





Lack of excitation. 





The white pilot lamp 
will be dark. Examine 
field contactor, renew con- 
tacts if burned or pitted. 
See that field switch closes 
properly by hand. Renew 
field switch holding coil, if 
defective. See that exciter 
is functioning properly. 
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Prepared by H. E. STAFFORD 
Electrical Superintendent, Nipigon Corporation, Nipigon, Ont., Canada 
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Pneumatic-Tired Truck 
for Fragile Parts 


W. S. WHITING, JR. 
The Champion Fibre Company 
Canton, N. C. 


The problem of transporting large 
quantities of fragile parts, placed in 
racks, from the machines to a dry- 
ing room was solved by building a 
special rack and truck. 

A framework for the racks was 
made from two pieces of 2x6-in. 
wood, notched to hold the flat racks, 
and mounted upright on two cross- 
pieces nailed at the bottom. Two 
-in. tierods, one at the top and one 
at the bottom, serve to space the up- 
rights and stiffen the frame. With 
this frame the racks can be tiered 
from the floor up as high as a person 
can reach. 

When filled, this frame is taken to 
the drying room on a truck made of 
two automobile front wheels, a few 
feet of 14- and 2-in. pipe, and some 
3x4-in. flat iron. The wheel spindles 
were cut from the swivel portion by 
a torch, then drilled and tapped for 
§-in. capscrews. 

The handlebars, made from pipe, 
can be any desired length; the 
longer they are the greater the load 
that can be lifted, or the higher it 
can be raised. Location of the 


notched blocks on the side of the 
frame also affects the height of the 
lift and the effort required. We raise 
200 pounds about 3 inches with the 
crosspiece of the handlebars slightly 
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more than 3 feet from the centerline 
of the wheels. 

The large, rubber-tired wheels 
make this truck easy to handle, the 
distance between them makes the 
load stable even on a rough floor, 
and the leverage provided by the 
handlebars makes possible gentle 
raising and lowering of the load. 

Mr. Whiting’s contribution has 
been awarded the $10 payment 
offered by the editors for the best 
Operating Short submitted during 
the past month. 


Operating Slipring Motor 
as Frequency Changer 


LEWIS HALLETT, Chief Electrician 
Willapa Harbor Lumber Mills 
Raymond, Wash. 


While developing a new machine 
we found that the driving motor 
built into it was not fast enough for 
our purposes. It was a 3,600-r.p.m., 
220-volt, three-phase, 60-cycle, squir- 
rel-cage, induction motor, and to 
attain a higher speed use of a fre- 
quency changer was necessary. 

Since this machine was in the ex- 
perimental stage and we wanted to 
keep development costs low, it was 
decided to rent a frequency changer, 
but after locating one it was found 
that delivery costs would be exces- 
sive. 

On hand was a spare 1,200-r.p.m., 
15-hp., 440-volt, three-phase, 60-cycle 


slipring motor, and we decided to 


use it as a frequency changer. The 
primary winding was reconnected 
from series star to series delta. We 
arranged to drive this motor by an 
1,800-r.p.m., 15-hp., squirrel-cage 
motor, using a 5-in. diameter pulley 
on the driving motor and an 8-in. 
driven pulley. When the primary of 
the slipring motor was excited from 
a 220-volt, three-phase, 60-cycle cir- 
cuit it delivered 315 volts at 116 
cycles at the sliprings. 

Since the rating of the motor driv- 
ing the experimental machine was 
13-hp., the improvised frequency 
changer set operated it nicely. Tests 
were made at several different 
speeds by changing the size of the 
pulley on the slipring motor. 

It was found, however, that when 
used as a frequency changer this 
motor was far from efficient; the 
power input was about twice the 
output. 


Electric Tools 
Out of the Air 


Source, Packard Motor Car Company 
Detroit 


A visitor to the “One Twenty” 
plant never fails to exclaim at the 
profusion of electric-drive hand 
tools. Whether in metal working, 
assembly, body-building — every- 





where these tools are to be seen. 
When in use, they are at working 


level. When not needed, they hang 
overhead on reels which spool up the 
electric cable and thus get them out 
of the way. 

There are literally hundreds of 
these electric-drive hand tools. Each 
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one is specialized to the task to be 
performed. Each one permits a 
workman to perform an operation 
in a fraction of the time he would 
need to do it by hand. And the way 
most of them fit into the production 
schedule, they are used for only a 
part of the workman’s time. That 
is, he perhaps has a task which in- 
volves laying a member in place, 
dropping in a carriage bolt, placing 
a lock washer and nut, then tighten- 
ing the nut. Only when he comes 
to tightening the nut—or several 


nuts, if several are involved on that 
one task—does he reach overhead, 
pull down the electric tool, tighten 
up the nut in a few seconds. 

But the fact is, time studies have 
disclosed that without any question 
these tools not only pay their way 
but also yield a good profit. And it 
is by just such savings, accumulated 
all the way through, that the com- 
pany has been enabled to bring out 
a low-price car without compromising 
the corporation’s established stand- 
ards of quality. 








Variation of the well-known “proving ground” that had its probable origin 
in the automotive industry is found in a testing room recently installed at 
the Electric Storage Battery Company, Philadelphia. It can be chilled to 
20 degrees below zero, enables study of diesel engine starting at low tem- 
peratures, makes it possible to determine battery performance under 
unusual operating conditions 





Standards for 
Electrical Repair Work 


Source, New York Chapter 
National Industrial Service Association 


The following standards have been 
prepared as a basis for conducting 
and judging the quality of rewind- 
ing jobs: 

Stripping—Preparatory to rewind- 
ing any armature, stator, trans- 
former, etc., all old windings and 
insulation shall be removed. The 
core or laminations shall be care- 
fully cleaned and otherwise made 
ready to receive the new material. 
Accurate winding data shall be taken 
and kept for future reference. 

Insulation—Body and slots shall 
be reinsulated with new, standard, 
high-grade insulation of high dielec- 
tric and mechanical strength. With 
all random-wound coils, phase-insu- 
lating blankets shall be used, in addi- 
tion to other insulation. 

Windings—Coils shall be wound 
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with properly insulated wire and the 
winding shall be done in such a 
manner as to prevent damage to the 
insulation. The windings shall then 
be fastened or wedged firmly to pre- 
vent shifting or vibration. All con- 
nections shall be either welded or 
soldered, after which the joints shall 
be adequately insulated. 
Impregnating and Baking—After 
the windings have been insulated, 
connected, and given the preliminary 
tests, the stator, armature, etc., shall 
be preheated at a temperature of at 
least 100 deg. C. for a lengh of time 
sufficient to eliminate the moisture; 
then the complete windings shall be 
submerged while hot in a good grade 
of insulating varnish having high 
thermal conductivity and dielectric 
strength and a flow point of about 
115 deg. C., and kept at a tempera- 
ture sufficiently high to insure thor- 
ough impregnation of the entire 
winding under the natural hydro- 
static pressure obtained in the dip- 


ping process. Machines having 
form-wound coils shall have indi- 
vidual coils treated as above. 

The entire winding shall then be 
baked for the length of time and at 
the temperature prescribed by the 
manufacturer for the particular var- 
nish used. Where special conditions 
must be met, such as excess mois- 
ture, excess oil, acids, etc., insulating 
varnishes or compounds suited to the 
conditions shall be used and the im- 
pregnation process repeated if so 
specified by the customer. The fin- 
ished work shall be sprayed with air- 
drying finishing varnish or lacquer 
with high insulating qualities, which 
process shall be repeated for special 
conditions. All excess varnish shall 
be removed from the laminations. 

Testing—The windings shall be 
subjected to high-voltage insulation 
tests in accordance with A.I.E.E. 
standards for the various voltages; 
z.€., twice normal voltage plus 1,000. 


If Float Guide Rod 
Sticks, Try This 
J. E. WRIGHT, Montreal 


When a float switch, installed in a 
tank containing several thousand 
gallons of liquid, and relied upon to 
operate a shut-off alarm, failed to 
function, we lost a few hundred gal- 
lons of the liquid before the valves 
were turned off. A 4-in. guide rod 
connected to the float and passing 
through a hole in a soft wood cover 
became caught, because splashing 
and vapors from the liquid had 
caused the wood fibers to swell and 
reduce the diameter of the hole. 

To prevent another loss we in- 
serted in the hole a nipple made 
from 3-in. pipe stock, holding it in 
place with locknuts on both sides of 
the cover. In addition, we make it a 
point to inspect and test the device 
occasionally. 





1” 2 
-4 guide rod 


Awan? ZS 


aA OZ 


SS 


4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
*. 

















FACTORY MANAGEMENT 
and MAINTENANCE 











== wm fe FE, > & TO ee aw. 3 tw FA FA ot 


mse @ as oa & 4 15 


sas sto, Oo Ss" ats" oO 2 = 














Rack Keeps Plug Gages 
Visible, in Order 
LEONARD CHURCH, Cleveland 


A system of inspection requiring 
that every part moving through the 
shop have supervision and careful 
sample checking at least once an 
hour has been established in the 
Toledo plant of the Acklin Stamping 
Company. It is working so well 
that, from being an experimental 
set-up a few months ago, it has be- 
come part and parcel of plant routine 
that is to be religiously observed. 

As each part to be put into manu- 
facture has its dies, tools, and fix- 
tures designed, simultaneous consid- 
eration is given to such inspection 
gages as will be required during the 
production of the order. 

To handle the variety of plug 
gages required in maintaining such 
a detailed and frequent inspection 
routine, and to facilitate their stor- 
age when not in use, yet keep them 
readily available, a plan was adopted 
whereby all the gages have been 
equipped with uniform-sized shanks, 
and a rack set up for their visible 
storage. 

The larger gages have -in. by 
l-in. shanks. For the smaller gages, 
a handle having a #-in. hole in one 
end and a setscrew in the side to 
hold the shanks firmly in place, has 
been devised. 

The rack for storage of the gages 
has been built in the form of an 
easel, with as many #i-in. holes 
drilled in it as there are gages. 
Backed up with a solid baffle plate 
placed about a quarter of an inch 


behind the perforated rack’s back 
surface, the smaller gages are kept 
from slipping through, while the 
larger ones are held far enough 
away from the rack’s face to keep 
the identifying numbers stamped 
alongside the holes from being hid- 
den. A chart directly above the 
rack shows the size and location of 
each plug gage. 

Not only does this method of vis- 
ible storage eliminate the time ordi- 
narily lost in searching through 
boxes and drawers where these 
gages would otherwise have been 
laid away, but it minimizes the 
burring or injuring of the gages, so 
common a happening in a less well- 
ordered system of handling. 


Asbestos Shields 
Stop Furnace Radiation 
C. C. HERMANN, Waterloo, Iowa 


Radiant heat from furnaces pro- 
duces a very uncomfortable working 
condition. Where the furnace is oil- 
fired and a very slight plus pressure 
is carried, heat belches out the door 
whenever it is opened to insert or 
remove stock. This is particularly 
true of forging furnaces and fur- 
naces used for normalizing steel. 
Every precaution must be used to 
shield the workmen from the effect 
of the furnace heat, and one of the 
methods used to meet this condition 
is a furnace shield. 

Such shields are found in general 
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use and are looked upon with con- 
siderable favor in forge shops, weld- 
ing shops, and heat treating plants. 
They are made in various ways, some 
of them being constructed of sheet 
metal, others of refractory, and 
others of asbestos held between 
sheets of steel or expanded metal. 
The latter construction is by far the 
best as it provides a shield of com- 
paratively light weight in contrast to 
the refractory shield. Also, a much 
more durable shield, when compared 
with either of the two other types, is 
produced. The sheet metal shield 
soon warps out of shape and be- 
comes an unsightly device. The re- 
fractory shield is easily broken and 
soon requires replacement. The as- 
bestos shield is practically inde- 
structible. 

Such a shield is shown in the 
sketch and consists of a 14-gage 
black iron frame formed, as shown 
in the side elevation view, with a 
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right angle cross section. The cor- 
ners are welded, preferably by the 
electric arc, and the flange is pro- 
vided with a series of holes con- 
veniently spaced. A piece of ex- 
panded metal lath cut to size is laid 
in the frame, and on this a suitable 
thickness, varying from # to 1 inch 
in thickness, of asbestos board. This 
material may be obtained in sheets 
4 inch in thickness and 40x40 inches, 
or to individual specifications where 
the quantity required is sufficient to 
warrant ordering from the manufac- 
turer. Another piece of expanded 
metal lath is laid over the asbestos 
and held down by 4xl-inch metal 
strips with 4-inch bolts or rivets. 
The completed shield is compara- 
tively light and the expanded metal 
serves to protect the asbestos filler. 
The edges of the asbestos filler are 
protected by the sheet metal frame. 
In all, the shield is neat looking, 
rigid enough for service, and has 
long life. It may be made in any 
size required, but the weight of the 
material used must be increased as 
the size increases. Also, on larger 
shields cross bracing is sometimes 
desirable to avoid heavy frames. 
Where the size of the shield exceeds 


the commercial size of the expanded 
metal this material may be butt- 


welded to the proper width. This 
construction is better than lapping 
the metal since a smoother job re- 
sults. 

These shields may be permanently 
mounted on the furnace, they may 
be mounted on standards so that 
they may be moved about, or they 
may be mounted on hinged straps so 
they may be swung aside when not 
required. In most cases the shield 
mounting must be flexible so that it 
can be inserted when needed between 
the workman and the furnace, and 
readily removed so as not to in- 
terfere with ready access to the fur- 
nace. In such cases it is possible to 
have the shield mounting operated 
by a foot lever, air pressure, or other 
means. Large shields are often 
mounted on a trolley so that they 
may be moved aside at times. Other 
arrangements, such as_ sectional 
shields which are mounted on trol- 
leys and which may be moved about 
as required, serve the purpose better. 
Shields made up with hinged sec- 
tions so that they may be arranged 
around a furnace in the manner of 
portable screens are also helpful. 





Adjustable Table Cuts Down 
Welding Handling 


RAYMOND O. KRENGEL, Forest Park, Ill. 


An important element in the cost 
of producing welded forms or struc- 
tures is that of manipulating them 
during the welding operation. If 
an adjustable table such as that 
shown in the accompanying sketch 
is available a large portion of the 
handling will be eliminated. The 
job can be either bolted or clamped 
to the table, usually when the table 
is in a horizontal position. Then the 
table may be turned in any desired 
position, enabling the operator to 
weld at least five sides of a cubical 
structure and the entire side and top 
of any cylindrical object without 
moving the piece. The work can al- 
ways be placed in the most desirable 
position for easy welding. 

Various heights of the table can 
be obtained simply by revolving 
the whole stand on threaded pipe 
indicated at A. By loosening thumb- 
screw B which holds rod D, the ad- 
justable railing cross or knuckle- 
joint C permits the table to be moved 
from horizontal to vertical or to any 
intermediate position. 

The most unique feature of this 
device is the fact that it is made up 
of inexpensive standard stock parts. 
These materials, which should not 
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SPECIAL NOTICE 


$10 will be paid for the 
best Operating Short sub- 
mitted during the month 
The Editors 
are the judges. Other 
Shorts accepted will be 


of November. 


paid for at attractive rates 





cost more than ten dollars, are 
needed: 

1 adjustable railing cross 

3 standard floor flanges (with 


shoulders machined on two to 
accommodate large pipe) 
lengths of pipe, threaded 

long stove bolts 

steel plate, 18x18x8 in. 

steel plate, 24x24x8 in. 
standard yoke 

long length of 8-in. steel rod 
standard thumbscrew 

collar with bolt extension 
Miscellaneous nuts and washers. 
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EQUIPMENT NEWS 


Hoist 


Trolley hoist for use on overhead I- 
beam monorails. High hook lift. 
Capacities 4, 1, and 2 tons. Trolley 
built integral with hoist frame. Load 
is raised or lowered by means of an 
endless hand chain which drives wind- 
ing drum through self-locking worm 
gear reduction unit. Steel cable winds 
on flanged drum. Ball bearings. 
Mechanism runs in oil. Type WR. 
Shaw-Box Crane & Hoist Co., Inc., 
Muskegon, Mich. 





Belt 


Oil-proof V-belt. Laminated con- 
struction with casing of oil-resisting, 
synthetic rubber compound. Manu- 
facturer claims long life and great 
wearing qualities. Called “Daycoil.” 
The Dayton Rubber Mfg. Co., Dayton, 
Ohio. 


Controller 


Change in temperature or pressure is 
transmitted to ball air valve which re- 
sets rate of flow through diaphragm- 
actuated control valve. Spring lever 
multiplies movement of capsular 
spring. Indicating and non-indicating 
types in 9 temperature and 3 pressure 
ranges. Tag No. 40. C. J. Tagliabue 
Mfg. Co., Park and Nostrand Ave:., 
Brooklyn, N. Y. 


Pipe-Hole Saw 


For cutting pipe holes through any 
thickness of flooring, ceilings, and par- 
titions. Will cut through nails and 
metal ceilings. Made for bit-brace and 
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electric drill. Slotted spaces in side of 
tool permit escape of sawdust to pre- 
vent stalling of tool. Hardened, but 
easily resharpened with file. Centering 
tool to prevent knocking out plaster is 
available, also 15-in. extension piece. 
R. M. Starbuck & Sons, Inc., P. O. Box 
133, Hartford, Conn. 


Pyrometer 


Potentiometer. Stainless steel lead 
screw, operated by induction motor con- 
trolled by two galvanometer-controlled 
contacts, adjusts slide-wire contact and 
recording-pen unit to maintain emf. 
balance in potentiometer system. Slide- 
wire contact and recording pen are 
mounted on same carriage. Records 
on 123-in. chart, has 13-in. indicating 
scale. Housed in moisture-, fume-, and 
dustproof case. Available in single- 
record, multiple-record, recorder-con- 
troller types. Called Wide-Strip Py- 
rometer. The Bristol Co., Waterbury, 
Conn. 


Crane 


P&H Bantam Weight rail crane. 
Boom of 25-ft. welded tubular construc- 
tion. Lifting capacities with 75 per 
cent stability ranging from 7,730 Ib. at 
10-ft. radius to 2,360 Ib. at 25 ft. 
Powered by Ford V-8 motor. Chain 
drive; drawbar pull from standstill of 
3,150 Ib. Speeds from 1.8 m.p.h. in 
low gear to 6.5 m.p.h. in high. Mounted 
on welded railroad-type truck with 
standard-gage wheels, bearing journals, 
and car couplings. Wheelbase, 53 ft.; 
height, 104 ft.; weight, 21,000 Ib. 
Harnischfeger Corp., Milwaukee. 


Drill 


Called “4 in. Junior.” Adaptable to 
operation of hole saw. Capable of 
drilling 4-in holes in steel, of driving 
14-in. wood augers. Light-weight. Uni- 
versal motor operates on 110 volts, 
but drill can be supplied equipped for 
32, 220, or 250 volts. Oilless bearings, 
safety switch, 3-jaw chuck and key, 
spade handle. The Black & Decker 
Mfg. Co., Towson, Md. 


Switches 


Two lines of rotating drum switches, 
one for multi-speed, one for reversing 
applications. Reversing switches have 
self-locking cam for positioning, are 
easily adjusted for spring-return or 
for maintaining contact in either posi- 
tion. Suitable for single-, 2-, and 3- 
phase, reversing or non-reversing, and 
for 2-speed non-reversing motors where 
an off-position contact is not required. 


Multi-speed switches of 2, 3, and 4 
speeds, constant torque or constant 
horsepower, and variable torque or 
variable horsepower, are furnished 
with off-position contact. Wall or 
flange mounting or built-in. General 
Electric Co., Schenectady, N. Y. 


Valves 


Control valves for liquids. For auto- 
matic operation, remote control, or 
automatic with interlock and manual 
reset. Interchangeable elements for 
air, steam-pressure, water-pressure, or 
electrical control. Two moving parts of 
stainless steel; other parts also of non- 
corrosive metals. Operating lever, 
actuated by control device, transmits 
force to lift needle valve. Piston-type 
air-control mechanism; pressure of 3-50 
Ib. used. In steam or hydraulic con- 
trol the pressure acts through a 
bellows; electrical control by means of 
electromagnet and inclosed_ spring. 
Standard sizes from % in. up. Lammert 
& Mann Co., 243 N. Wood St., Chicago. 


Welder 


For light-weight metals down to 26- 
gage steels. Electrical arc, a.c. No 
moving parts; no electrical connection 
between power output and welding 
leads. Three sizes: 15-150 amp., 1/16- 
5/32-in. rod; 15-275 amp., 1/16-2-in. 
rod; 15-90 amp. for small power 
service. Operates on 220 volts, 60 
cycles, single-phase. Called “Wonder 
Are Welders.” Miller Electric Mfg. 


Co., Inc., Appleton, Wis. 








Goggle 


Known as F3100 Ful-Vue goggle. 
Has pearl full-rocking nose-pads. Ear- 
pieces of flexible cable, completely in- 
sulated. Ear-pieces set high on rims. 
Nose-pads are adjustable and have 
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universal swivels to allow pads to fit 
contour of nose. Super Armorplate 
lenses shaped to fit closely to the eye 
without interfering with eyebrows or 
lashes. American Optical Co., South- 
bridge, Mass. 


Contactors 


Line of d.c. contactors for heavy duty 
service where continuous operation is 
an essential feature. “Rocker-type” 
bearings. Constructed of heavy, cold- 
rolled steel. Layer-wound coil, self- 
contained interlocks. Heavy contactor 
tips, busbar connections. No lubrica- 
tion necessary. For 600 volts, 150- 
2,500 amp. No. CR2800. General Elec- 
tric Co., Schenectady, N. Y. 


Elevator Truck 


Rugged construction. Chain used for 
hoisting load. Capacity 6,000 lb. Gas 
or gas-electric power. Telescoping or 
non-telescoping uprights. With teles- 
coping uprights platform elevates 623 
in. before inner uprights rise. Load 
may be lifted to 10 ft. Automatic cut- 
out switches stop platform at upper and 
lower limits. Operator must be stand- 
ing on rubber-padded pedals before 
truck can be started. Battery or gas- 
electric unit. Dynamic breaking if de- 
sired. Dimensions: 41 in. wide, 128 in. 





long, 27x54-in. platform. Height of 
platform in low position is 11 in. Four- 
wheel steering; rubber-tired wheels. 
Type ELN-6. The Elwell-Parker Elec- 
tric Co., Cleveland. 


Unit Heaters 


Addition of 7 sizes to line of Series 
3 unit heaters. Sizes and capacities 
up to 1,300 equivalent direct radiation. 
Graduated pitch fan, streamline tubes, 
full floating mountings, sturdy cabinet. 
Fedders Mfg. Co., Inc., Buffalo, N. Y. 
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Bus Supports 


Improved line with ribbed reinforced 
high tension clamps. Junction point of 
ribs can be drilled and tapped for 
spacer insulator to take up short circuit 
stresses between buses. For various 
size buses and in voltages up to 27 kv. 
Delta-Star Electric Co., 2400 Block, 
Fulton St., Chicago. 





Circuit Breaker 


Primary circuit breaker for outlet- 
box mounting on 125-volt a.c. and d.c. 
circuits. May be installed in standard 
square outlet box. Sealed-in, rust- 
proof mechanism of tamper-proof type. 
Manufacturer claims that it is not 
affected by vibration or shock. “General 
Electric Co., Schenectady, N. Y. 


Switches 


Two general-purpose automatic time 
switches. Type T-17, for outdoor use, 
will control any electric circuit on 
schedule related to time of day. Will 
perform any number of operations per 
day and can be set to skip one or more 
days. For a.c. circuits, 115 and 230 
volts. Current rating is 40 amp. per 
contact. Triple-pole switch will handle 
120 amp., split load. Either plain or 
astronomic dial or combinations of 
both can be had. Type T-27 is similar 
but without weatherproof case, and for 
indoor service only. Drive for both 
switches is from motor through spur- 
gear train. Silver contacts. Switch is 
operated by small riders clamped to 
periphery of time dial by means of 
thumbscrews. Available in six forms: 
single-throw, single-, double-, and 
triple-pole; double-throw, single- and 
double-pole; and two-circuit with 


separate break. For operation in 
temperature range of 0-110 deg. F. 
Special switches for operation as low 
as —20 deg. F. General Electric Co., 
Schenectady, N. Y. 


Sander 


For heavy duty sanding. Rugged 
gear construction and gear case. Com- 
mutator and switch compartments 
sealed against abrasive dust. Flexible 
pad. Equipment includes plunger 
switch, detachable side handle, 12 sand- 
ing disks. Voltage 110, but also avail- 
able for 220-250 volts. Called ‘“7-Inch 
Super-Service Sander.” The Black & 
Decker Mfg. Co., Towson, Md. 


Pumps 


Centrifugal pump units. For opera- 
tion against heads up to 150 ft. or 
65 lb. in single-stage units and twice 
the head or pressure when furnished 
in 2-stage units. Pump is directly 
coupled to a dripproof, ball-bearing 
motor. Impeller is inclosed and 
mounted, keyed, and locked on extension 
of motor shaft. Motor and pump built 
in one unit. Can be operated in any 
position. Lawrence Pump & Engine 
Co., Lawrence, Mass. 


Acid Filter 


Porous stone filter element in lead- 
lined housing. Liquid enters at bottom 
and passes to collecting header in top. 
Sludge and foreign matter are collected 
in outer walls of filter tube. Cleans 
by backwashing after inlet and outlet 
valves have been closed. Sizes 150- 
3,000 gal. per hr. Filter tubes are 
inert to most commercial acids. Pres- 
sure loss through tubes is within limits 
of a fractional horsepower motor. R. P. 
Adams Co., 220 Delaware Ave., Buffalo, 
N. Y. 
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Contactors 


For continuous operation on d.c. 
voltages of 230 volts or less. Made of 
aluminum alloy with magnetic parts 
of rolled steel. Arc, formed as circuit 
is opened, is ruptured harmlessly in 
narrow path centered between but not 
touching the arc shields. Copper con- 
tacts. Built in 100, 150, 300, 600, and 
800 amp. sizes. The smallest sizes 
available in single- and double-pole 
and spring-closed forms; larger sizes 
in single-pole style. Called “Line-Arc.” 
The Electric Controller Mfg. Co., 
Cleveland. 


Starters 


Automatic a.c. motor. Three series. 
Across-the-line type; all frequencies. 
XLA available from 3-10 hp. in volt- 
ages 110-550. XLB ranges from 7}- 
30 hp. for 110-550 volts. XLBB comes 
in 25- and 30-hp. models for 440 or 
550 volts. Three-pole construction, 
totally inclosed.' Inverse time-limit 
overload protection. Overload relays 
manually reset from outside. Safety 
pushbutton prevents accidental start- 
ing. Interchangeable for voltage and 
frequency by changing thermal relays 
and coils. The Lincoln Electric Co., 
Cleveland. 


Vacuum Pumps 


Straight line, single cylinder, roller 
bearing type. Single or 2-stage design. 
Crankshaft of forged steel with ends 
tapered to fit bore of wheel-hub. Double 
row tapered roller bearings on each 
end of crankshaft. Air cushion valves. 
Box-type crosshead and piston. Class 
8-AT has steam cylinder interposed be- 
tween frame and air cylinder. Class 
7-AT is power driven. Several sizes 
up to piston displacement of 2,830 cu.ft. 
per min. Pennsylvania Pump & Com- 
pressor Co., Easton, Pa. 
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Welder 


Heavy duty are. Improved line. Im- 
provements include oversize, two-bear- 
ing shaft, removable ball bearing 
capsules, simplified single current con- 
trol, dustproof calibration plate, heavy 
duty built-in polarity switch, drip- 
proof housings. Motors have solid cast 
frames with top opening for terminal 
leads and mounting of magnetic switch- 
type starts. No-voltage release and 
overload protection operated by push- 
buttons. Large aluminum fan. Avail- 
able for standard or special voltages 
or 2- and 3-phase, 60 and 50 cycles. 


Also gasoline-powered units. P&H- 

Hansen generator design. Harnisch- 
feger Corp., Milwaukee. 
Heater 

Thermofin Convector. For offices 


and rooms. Consists of copper-finned 
heating element housed in cabinet or 
weather-tight recess and concealed by 
furniture-steel panel with inlet and dis- 
charge openings. Cooler air, drawn up 
from floor through cabinet, is warmed 
by heating element and_ directed 
through top grill out into the room. 
Several sizes. Grinnel Co., Providence, 
R., I. 


Brake Lining 


For heavy machinery. Especially for 
services involving fast deceleration and 
moderately high heat factors. Con- 
tains 70 per cent asbestos, 30 per cent 
resin. Has base of asbestos tape. 
Tape, woven in single thickness of 
heavy yarn and containing brass wire, 
is impregnated with heat-resistant 
resin. Lining is ground on wearing 
surface. Will stand heats above 900 
deg. F. Called “BX Woven.” Thermoid 
Rubber Co., Trenton, N. J. 


Manifold 


For acetylene cylinders. Ten-cylin- 


der unit to which extensions in units 
of 5 or 10 cylinders can be made. Two 
high-pressure header units feed into 





central regulation system which de- 
livers acetylene to distribution piping 
system at pressures up to 15 lb. per 
sq.in. Header unit assemblies are com- 


posed of heavy seamless steel tubing 
with forged steel union connections 
having stainless steel seat inserts. 
Header valves for cylinder connections 
are threaded directly into steel tubing 
header. Connections to cylinder valves 
are made with flexible leads fitted with 
flash arresters and ball check valves. 
Header assemblies connected to central 
system of 6 valves and 2 regulators for 
controlling operation of manifold. 
Known as Oxweld Type M-8. The 
Linde Air Products Co., 30 E. 42d St., 
New York. 


Band-Cutting Machine 





Band filing and band sawing. Does 
“inside” cutting if saw blade is cut, 
passed through starting hole, and 
welded in self-contained electric brazing 
device. Inside filing done by un- 
coupling file band at special joint and 
recoupling after band has been in- 
serted in hole. Files are # in. wide. 
Machine has 12-in. throat with work- 
table 15 in. square. It will cut out 
material up to 64 in. thick. Variable 
speed adjustment. Called “Do-All.” 
Continental Machine Specialties, Inc., 
1301 Washington Ave. S., Minneapolis. 


Centrifugal Pumps 


Double-suction, single-stage. Bronze, 
inclosed-type impeller. Renewable 
casing wearing rings. Shaft of stain- 
less steel. Single coil ring, brass shell, 
babbitt lined, vertically split sleeve 
bearings. Pump is direct-connected to 
prime mover by flexible pin and rubber 
buffer coupling. Larger sizes have 
balancing port to equalize pressure in 
suction chambers. Horizontally split 


casing with both suction and discharge 






495 





openings in lower half. Casing is of 
cast iron but can be furnished in 
special alloys. Types SHD, SMD, and 
SLD. Pennsylvania Pump & Compres- 
sor Co., Easton, Pa. 


Welding Cable 


Called “Realwear.” Consists of fine 
tinned copper wire laid in ropes and 
stranded. Direction of lay of ropes 
alternated to prevent distortion. In- 
sulated with rubber compound. Woven 
cotton cover provided with finish re- 
sistant to oil, grease, solvents, moisture 
and heat. Manufacturer claims that 
strength is comparable to that of fire 
hose. Six sizes, outside diameter vary- 
ing from 0.617-0.965 in. The Lincoln 
Electric Co., Cleveland. 


Locomotive 


Powered with Ford V-8 engine. 
Weighs 23-6 tons. Four-speed truck 
transmission and heavy duty truck 
clutch. Four reverse speeds. Steel- 





Dual - spring 
journal suspension; five pocket link- 


tired drive wheels. 
and-pin couplers. Structural steel 
frame; all-steel cab. Made for any 
track gage. Brookville Locomotive Co., 
Brookville, Pa. 


Unit Heater 


Electric. Helical sheath-wire type 
of resistance heater element cast in- 
tegral with aluminum-fin type of grid. 
Made in various sizes in both rectangu- 
lar and round shapes. Forced air cir- 
culation. Large convection surface 
with operation at maximum tempera- 
ture of 250 deg. F. Called “Electro- 
mode Electric Unit Heater.” Electric 
Air Heater Co., Division of American 
Foundry Equipment Co., Mishawaka, 
Ind. 


Grinder 


Flat face on motor housing permits 
grinding long pieces of material. Cast 
iron base eliminates need for fastening 
to bench. Rubber insulating feet. Ad- 
justable, heavy steel wheel guards. 
Furnished with two 6x#-in. grinding 
wheels. Easily portable. Totally in- 
closed motor has rating of 2 hp., 3,450 
r.p.m.; for 110-volt, 60- or 50-cycle a.c. 
current. Dust-sealed ball bearings. 
Several attachments available. Diehl 
Mfg. Co., Elizabethport, N. J. 
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Conveyor Roller 





Shaft is hexagon-shaped to prevent 
rotation in frame and rotation of bear- 
ing race on shaft. Bearings set back 
from end of roll. Dust-protected bear- 
ings can be furnished grease-packed if 
moisture and fumes are to be en- 


countered. Pressure-lubricated bear- 
ings for several service conditions. 
Bearings are 3-point type, with 
hardened chrome alloy steel balls. 
Shafts of cold rolled steel. Roll 
diameters 1 1/16-34 in.; capacities, 25- 
2,000 lb. per roll. Logan Co., Louis- 
ville, Ky. 


Bearing Units 


Self-aligning roller bearing units. 
Can carry radial or thrust loads and 
combinations of the two. Self-align- 
ment provided by concave rollers be- 
tween convex outer races and a 
spherical inner race on the sleeve. 
Labyrinth seals protect bearings. 
Series 400. Link-Belt Co. 910 S. 
Michigan Ave., Chicago. 


Screws and Bolts 


Called “Phillips Recessed-Head, Self- 
Centering Screws and Bolts.” Tapered 
recess exactly fits a tapered driver so 
that screw may be guided and driven 
with one hand. Manufacturer claims 
that head is strongest part of screw 
and will not fail. Four driver sizes 
cover entire line; bits also available 
for power or manual drivers. Ameri- 
can Screw Co., Providence, R. I. 


Switches 


Watertight, pushbutton, master 
switches. Mounted in molded phenolic- 
compound inclosures. Operated by 
lever of molded plastic. As many as 4 


‘units may be mounted in one inclosure. 


Provide both normally open and 
normally closed circuits. Both momen- 
tary-contact units or combination of 
momentary -contact and _ latched -in 
units are available. General Electric 
Co., Schenectady, N. Y. 


Sheaves 


Additional sizes added to line of 
Texsteel sheaves for V-belt drives. Can 
be used with 4x11/32-in. and 21/32x 





7/16-in. belts. Line includes 25 diame- 
ters from 8-18 in. for any number of 
grooves from 2-6. Available with in- 
terchangeable hubs which can be had in 
bore sizes from 4 in. up in increments 
of 1/16 in. Allis-Chalmers Mfg. Co., 
Milwaukee. 


Pump 


Open - impeller’ centrifugal for 
handling solid materials in suspen- 
sion, gritty liquids, etc. Large-size 
shaft, heavy duty ball bearings, stuffing 
box arranged for water or independent 
seal, splashproof motor, fan, protecting 
apron on motor. All-iron, all-bronze, 
or bronze-fitted; specials made of stain- 
less materials. Ratings: 10-250 gal. 
per min. against heads of 10-100 ft.; 
3-73 hp.; 1,500-3,600 r.p.m.; d.c. or a.c., 
50 and 60 cycles, single- or polyphase. 
Types DK, DL, DM; Nos. 134, 2, 23. 
Worthington Pump and Machinery 
Corp., Harrison, N. J. 


Coupling 


Francke Flexible. Changes in design 
and materials. Smaller sizes made of 
forged, manganese-alloy steel; larger 
Self-lubricating, 
bushings. 


sizes of semi-steel. 
wax-impregnated bronze 





Ends of hardened cross pins, passing 
through steel laminations, are expanded 
into tapered recesses of keepers to pre- 
vent them from coming loose. John 


Waldron Corp., New Brunswick, N. J. — 


Bearings 


Called “Precision Needle Roller 
Bearings.” Employ large number of 
long rollers of small diameter. For 
use where space is limited, and where 
outside diameter and weight must be 
kept down. Metric sizes, 12-150 mm. 
bore. Norma-Hoffman Bearings Corp., 
Stamford, Conn. 


* 
TRADE LITERATURE will be 
found on advertising page 51. 
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GREATER REPUBLIC STEEL GORPORATION 


accepts the challenge of industry ae 


With assets increased by more than $40,000,000, with greatly enlarged 
reserves of northern iron ores, with advantageous terminal facilities on the 
Great Lakes and strategically located additional plants, a greater Republic 
Steel Corporation accepts the challenge of every steel-using industry. 

The merger of Corrigan-McKinney Steel Company and Newton Steel 
Company with Republic Steel Corporation is one of far-reaching signifi- 
cance. Corrigan-McKinney Steel Company brings to Republic tremen- 
dously increased facilities for the production of high grade pig iron and 
steel. Newton Steel Company has long been an important source of supply 
for quality sheets. 

Even before the acquisition of these companies, Republic was the world’s 
largest producer of alloy steels, including the famous Agathon line, 
ENDURO perfected stainless steels and the new Republic Double Strength 
high tensile steels that are lightening the weight of nearly every type of trans- 
portation unit. Republic has been the sole maker of rust-resisting Toncan 
Iron for more than 27 years—the pioneer in the development of electric 
resistance welded pipe—the maker of Sil-con low-loss electrical sheets and 
coiled strip. 

In addition to making these trade-marked products, Republic continues 
to occupy an important place among the producers of high quality plain 
carbon steels in practically all commercial shapes. 

A greater Republic Steel Corporation accepts the challenge of industry 
—looks optimistically to the future—keeps pace with the increasing de- 
mand for ever better steels—steels lighter in weight—steels of greater 
strength—steels more resistant to corrosion and high temperatures—steels 
that strike a new note in beauty—steels more dependable, longer lasting 
and more economical. 





Republic Steel 


CORPORATION 


GENERAL OFFICES:-++ YOUNGSTOWN, OHIO 


ALLOY AND CARBON STEELS 
TONCAN IRON « STAINLESS STEEL 
PIPE AND TUBULAR PRODUCTS 
BARS AND SHAPES e« PLATES 
HOT AND COLD ROLLED STRIP 
HOT ROLLED, COLD ROLLED 
AND SPECIAL FINISH SHEETS 
TIN PLATE ¢ WIRE PRODUCTS 
NUTS, BOLTS, RIVETS, ETC. 

DIE ROLLED PRODUCTS 
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This P&H 2 ton type R Hoist 
solved the elevating problem for an 
Eastern Brewer. Heavy materials 
are now handled with ease from 
the ground to the second floor. 


These features especially adapt the 
P&H Type R Hoist to the steady 
day and night service you require 
during your busy seasons: 
1. Roller Bearings throughout. 
2. Forged Steel Trolley 
Wheels. 
3. All Gears Forged and Heat- 
Treated. 
4. Short, Splined Shafts of Al- 
loy Steel. 
5. Machine-Grooved Drums 
Lengthen Cable Life. 
Our material handling engineers 
will gladly assist you in selecting 
the type of installation best suited 
to your needs. Write for catalog 
RH-2. 
HARNISCHFEGER CORPORATION 
4524 W. National Ave., Milwaukee, Wis. 





MILWAUKEE 
FLECTRIC HOISTS 
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To Keep 
Transformers Fit 
(Continued from editorial page 480) 


| |the oil pressure may be relieved so 


as to allow the litharge to “set” 


: until dry. 


When serious oil leaks develop in 
transformer tanks, about the only 
thing that can be done is to lower 
the oil level and make a permanent 
repair by welding. 

Power transformers should be 
taken out of service and thoroughly 
gone over at least once a year. The 
inside of the cover should be ex- 
amined for moisture, and the trans- 
former inspected for sediment and 
dirt. If any is present, the trans- 
former should be taken out of serv- 
ice, the tank cleaned, and the oil 
filtered. 

The gaskets on the top covers, 
manhole covers, and bushing flanges 
should be inspected for leaks at least 
twice a year. With water-cooled 
transformers the cooling coils should 
be checked for scale or clogging. 
Coils may be cleaned by filling them 
with a mixture of equal parts of 
water and hydrochloric acid, which 
will have a specific gravity of 1.10. 
After this solution remains in the 
coils about 1 hour, it should be thor- 
oughly flushed out with plenty of 
clean, cold water. 

Thermometers on _ transformers 
should be maintained in good order 
at all times. Watch the oil tempera- 
tures at sufficiently frequent inter- 
vals to guard against temperatures 
in excess of 80 deg. C. for self- 
cooled, or 65 deg. C. for water-cooled 
units. 


Test Oil Twice Yearly 


Proper maintenance of insulating 
oil has greatly increased in impor- 
tance the past few years because of 
the large amount of oil - immersed, 
high-voltage equipment installed 
during this period. Unless insulat- 
ing oil is kept thoroughly clean and 
dry, breakdown of  oil-immersed 
equipment is always a possible haz- 
ard. To avoid this, oil samples should 
be taken from all power trans- 
formers and tested about twice each 
year. 

Insulating oil in transformers and 
other equipment becomes dirty be- 
cause of the water and dust intro- 
duced during “breathing,” and from 
the formation of sludge, which is 








Welding with an arc of vary- 
ing intensity is like drawing 
water from a sputtering faucet. 
P&H-Hansens give you a 
steady arc because uniform cur- 
rent characteristics are “built 
in” — there isn’t any compro- 
mise with external stabilizers 
and other auxiliary gadgets. 
That’s why P&H-Hansens give 
you the smoother flow of weld 
metal that produces uniform 
strength in welds and makes 
the work go faster. 
P&H-Hansen models range 
from 50 to 800-Amperes. 


Ask for Bulletin HW-3 
“Weld It Well” 


HARNISCHFEGER CORPORATION 
4524 W. National Ave., Milwaukee, Wis. 


HANSEN 
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MORSE MEETS EVERY 





Morse has nation-wide engineering service, 
with a complete line of both Silent and 
Roller chains, Flexible couplings, and 
clutches. Morse offers unbiased and com- 
petent advice on power transmission 
problems. Morse can help select the right 
type of chain for your job, either Silent or 
Roller, the right kind of coupling with 
real engineering information. This service 
is available to industry through Morse 
representatives throughout the nation. 
Send Morse your Power Transmission 
orders. 
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Morse Standard Chain Coupling 


A simple assembly consisting of two hard- 
ened steel sprockets, wrapped by a Morse 
Silent Chain, entirely enclosed in a split 
aluminum cover—grease packed. Due to 
the great number of contact points be- 
tween the links in the chain and thesprocket 
teeth, the load is so distributed that the 
stress at any one point is small. We be- 
lieve it is the most easily aligned, as well as 
the easiest to connect and disconnect of 
any coupling on the market. Have you 
bulletin 47 on file? 





Long retention of lubrication due to ex- 
clusive features in construction is making 
Morse Roller Chains more popular every 
day, particularly for those jobs where the 
service is really tough. Wherever power 
is transmitted under severe conditions, 
Morse Roller Chains are standing up and 
taking it! A better chain at the same 
price—a Morse product. 
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POWER TRANSMISSION NEED 


MORSE MAGIC SILENT 
CHAIN DRIVE SELECTOR 


Recently designed and developed by Morse, 
this silent chain selector is proving a boon 
to all silent chain users. It automatically 
selects the proper drive—gives all in- 
formation quickly and easily, checks and 
designs chain drives, figures proper chain 
lengths—saves time and time is money. 
You can have one of these helpful en- 
gineering aids by writing Morse Chain 
Company, Ithaca, New York. Do this 
now—we have one for every silent chain 
user. The Morse Magic Silent Chain 
Drive Selector is yours for the asking! 








MORSE CHAIN COMPANY, ITHACA, N. Y. 


DIVISION OF BORG-WARNER CORPORATION 
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Material Handling... 


For ECONOMICAL 
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A certain large manufacturer cut his coal handling cost by selecting 
Baldwin-Duckworth steel replacement chain which fitted his regular 
sprockets and gave him long life and reliable uninterrupted perform- 
ance. He specified economical standard K1 attachment links at prede- 
termined intervals. He bolted forged steel scrapers to the attachment 
links and the job was done. (See illustration.) 


Our engineers can save you money on coal or other material handling 
jobs. Write Baldwin-Duckworth Chain Corporation, Springfield, Mass. 


BALDWIN-DUCKWORTH 











The NEW 


VEELOS “V” BELT 


has taken the bugaboos out of belting 





[N the past, certain bugaboos 

have been costly to the manu- 
facturing world. Belt adjust- 
ment, belt repair, belt storage 
and belt breakage have taken 
too great a toll in time, labor, 
space and money. The new 
Veelos “V’ Belt has simplified 
all this. 


With this link belt, adjust- 
ment or repair can be accom- 
plished simply and quickly by 
the mere removal, replacement 
or addition of individual links or 
groups of links. Lacing, splic- 
ing and fasteners are not re- 
quired. The danger of unex- 
pected breakage is at a mini- 
mum, because (at least) two or 
more contingent links must be 


broken before the Veelos ‘“V”’ 
Belt goes out of commission. 
And this belt requires less stor- 
age space, because less reserve 
stock is needed. 


Write today for full informa- 
tion about the Veelos “V” Belt. 





All standard sizes, 
3, 4 and 5 link thickness, 





MANHEIM MFG. & BELTING COMPANY, MANHEIM, PA. 


Also Manufacturers of Veelos Balata and Keystone Stitched Belting. 


NEW YORK CITY—350 Broadway 


CHICAGO—407 S. Dearborn St. 











caused by heating the oil over long 
periods in the presence of air. 

Several methods of purifying oil 
are in use. One involves use of the 
filter press; another uses a cen- 
trifuge; the third makes use of a 
chemical process. 

Cleaning oil by means of the filter 
press is one of the oldest methods. 
Essentially, it consists in passing 
the oil to be cleaned through sheets 
of blotting paper assembled into 
filter presses. Water, sediment, and 
finely divided carbon are retained 
by the blotters. When the oil con- 
tains considerable amounts of water, 
more than one passage through the 
press is frequently necessary to ob- 
tain dry oil. 


For Removing Water, the Centrifuge 


Where considerable amounts of 
water are encountered, the cen- 
trifuge may be employed to better 
advantage than the filter press. It 
is cleaner in operation, and is de- 
signed so that the water may be dis- 
charged continuously. Repeated pas- 
sage of oil through the centrifuge 
is rarely necessary, because one 
treatment, even at a high rate of 
flow, will usually result in clean oil 
having a_ satisfactory dielectric 
value. Furthermore, it removes not 
only water but most other foreign 
matter as well, with the exception of 
the finely divided carbon in contam- 
inated circuit-breaker oil. 

Oil containing finely divided car- 
bon usually has a low resistance to 
emulsification and, if moisture is in- 
troduced, loses its dielectric strength 
rapidly because the water is at- 
tracted to the carbon particles and 
remains suspended in the oil. Re- 
moval of the finely divided carbon 
overcomes this condition, and may 
be accomplished by the addition of a 
filter press to the centrifuge or by 
the chemical process. 


Doing It Chemically 


The chemical process is the most, 
thorough method of purifying oil. 
It takes out water and most other 
impurities and completely removes 
finely divided carbon from circuit- 
breaker oil. In addition, this process 
neutralizes any acids present in the 
oil, restores its resistance to emulsi- 
fication, and brightens its color. 
However, the equipment required is 
not portable, requires more floor 
space, and is more expensive than 
that used in the other methods of 
purification. 
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CEILING FANS 





SLIP RING MOTORS 


9 
Bh ae’ 





D. C. MARINE TYPE 
ENGINE GENERATORS 





REPULSION START DESK & BRACKET FANS WIND-O-VENT FANS TOTALLY-ENCLOSED FAN COOLED 
; SQUIRREL CAGE MOTORS 


INDUCTION MOTORS “(Oscillating and Non-Oscillating) 


T contains price and catalog data on standard 
alternating and direct current motors, motor- 
generator sets, electric ventilating equipment, 
electric grinders and on motors for specific 
applications. Write today to our nearest office 


SPLIT PHASE : | : 
FRACTIONAL HORSEPOWER MOTORS i for your copy. } SQUIRREL CAGE MOTORS 
Ei : 





Diehl products embody the best principles of 
modern design and construction and are ob- 
tainable with mechanical and electrical modi- 
fications for unusual applications. Diehl 
engineers will gladly cooperate in the design, 
redesign or modernization of your equipment. 





GEAR MOTORS MOTCR-CENERATOR SETS 


teagmerenenengen erin nr te 
y 














Write for it. 


—a brief study of turbines 
in general, covering also 
the facts about 


COPPUS 


STEAM TURBINES 


- 1. Almost the only kind with 
6 sizes and prices up to 
150 H.P.—you pay for no 
more power than you need. 


. The only complete line of 
small steam turbines with 
built-in speed reducers, 
enabling you to operate 
economically at low 
speeds, without buying or 
installing accessories. 


. The least expensive first- 
class turbines. 


LARGE 
PROFITS \ 


‘COPPUS. 
‘STEAM 
TURBINES, 


FROM SMALL 


PACKAGES 


COPPUS ENGINEERING 
CORPORATION 


375 Park Ave., Worcester, Mass. 
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When Motors 
Serve as Brakes 
(Continued from editorial page 484) 


ward the Off position of the master 
switch give increasing values of re- 
tarding torque until the point just 
before the Off position provides 
enough hoisting torque to stop the 
load and raise it slowly. 

This arrangement reduces. the 
amount of manipulation of the mas- 
ter switch handle, because the oper- 
ator throws the handle only once in 
one direction to start the load down, 
and to retard the load he merely 
brings it back to the Off position. 

With the standard controller he 
throws the handle to the lowering 
position to lower the load regenera- 
tively, as above, but to stop the load 
he must first reverse the controller, 
passing through the Off position, 
and when the load has about stopped 
lowering, he puts it in the Off posi- 
tion. This special arrangement is 
used in fast-duty-cycle work where a 
crane bucket or hook makes a round 
trip every few seconds and the oper- 
ator has to do much manipulating of 
the controller handle. 

Direct current as well as alternat- 
ing must be handled if the motor 
uses a.c. for hoisting and d.c. excita- 
tion for lowering, as a wound-rotor 
induction motor, described in the 
preceding article. This arrange- 
ment, of course, requires a special 
control using magnetic switches or 
contactors suitably interlocked so as 
to keep the circuits separated. Fig- 
ure 2 shows a typical elementary 
diagram of the connections. 

With a d.c. series motor using dy- 
namic braking on the hoist motion 
of a crane, the drum controller has 
an entirely different development on 
the lowering side to provide the con- 
nection of armature, series field, and 
resistances shown in Figure 3. This 
connection indicates that, when 
driven by an overhauling load, the 
motor armature generates a current 
that circulates in the loop circuit, 
makes a heavy series field, and 
causes a heavy dynamic braking 
torque. The brake coil is in this 
circuit, so the solenoid brake will be 
maintained in a released position. 
Increasing the amount of resistance 
in this circuit reduces the braking 
current and raises the lowering 
speed. 










If you have a process of any kind 
that emits fog, steam, or fumes—for 
the sake of economy, accident pre- 
vention, as well as better production 
you should acquaint yourself with 
the Wing System of Fog Elimination. 
In both installation and operation 
this system is exceedingly economical 
and the results are always 100% 
satisfactory—even in the coldest 
weather. Let us know your problem. 


L. J. WING MFG. CO., 
162 W. 14th Street, New York, N. Y. 
and everywhere 





















CAN'T 
JAM OR CLOG 


BATES STAPLER 


Makes its own staples. 
5000 in one loading 


For free trial, without obliga- 
tion or expense, simply return 
this advertisement attached to 
your business letterhead. 


DEPT. L-2 
The BATES MFG. CO., 30 Vesey St., New York 
MAKERS OF BATES NUMBERING MACHINES 
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Who Gets 
the Breaks? 
(Continued from editorial page 466) 
* 


loyal and contented keymen, or tend to 
promote underhanded dealings? 

Why expect continued loyalty and in- 
terest from key men when their recom- 
pense is less than that of labor? 

Key men are the backbone of the in- 
dustry. They carry the burden of pro- 
duction both in good times ard bad, 
and can make or break an organization. 
Their service and loyalty should not 
be jeopardized. 

Why clutter an organization with a 
number of high-salaried executives who 
hold positions but are not otherwise in- 
terested? 

Such men are inefficient and only in- 
terested in their own returns, while 
their subordinates and the stockholders 
are neglected. Many a going concern 
has been ruined when such a clique 
gained control and ran the business for 
personal gain. 

Frequently small and inefficient de- 
partments are maintained in their en- 
tirety simply to give certain friends of 
those in control a “position.” If busi- 
ness were running squarely and effi- 
ciently, lots of this dead overhead would 
be eliminated and profits realized in- 
stead of deficits. 

Why be hypocritical, preaching 
equality, honesty, and square dealing, 
yet continuing those practices that are 
incompatible with such teachings? 

Can mangement honestly expect 
loyalty and efficient cooperation from 
all employees under such conditions? 
Why shouldn’t we all turn over a new 
leaf and run our industries squarely 
and above board, giving everyone an 
equal opportunity for training and ad- 
vacement and paying him a wage or 
salary commensurate with his ability, 
thereby securing again the old- 
fashioned loyalty and interest mani- 
fested in the early days of industry? 


To Stimulate Thought 


I hope that these questions will set 
policy-forming executives to think- 
ing. As they have me. To stimulate 
thought on both sides of the question 
I append some of my conclusions: 

Occasional infusions of new blood 
and new ideas are a good thing for 
any organization. Some could stand 
much without hurting them. But 
there is, it must be admitted, a 
difference between the employer who 
intelligently and deliberately brings 
in idea men, either as consultants or 
employees, or who provides an 
occasional bit of competition to get 
people out of ruts, and that other 
type of employer to whom the grass 
always looks greener outside the 


(Continued on page 50) 
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System costs can now be reduced 
as much as 65% through improve- 
ments in the duplicating equip- 
ment upon which most systems 
depend. Time consuming opera- 
tions and costly materials are 
eliminated, speed increased two 
to three times, and the whole 
process reduced to economical, 
efficient simplicity. 


The New Process method has met 
the test of the most complicated 
and exacting systems in _ the 
country, readily adapting itself to 
an endless variety of special con- 
ditions. Hundreds upon hundreds 
of installations, from small con- 
cerns to giant international corpor- 
ations provide ample proof that 
here actually is an opportunity 
to cut your system costs 10% to 


65%. 


SysTeM Costs Cut: 


up TO 65% sy THIS 
SIMPLE NEW METHOD 





Not 
to a 


duplicating. It 


seiodeg 










hieroglyphics—but the key 
al- We al-\s neal -4alele MCh MES 2-24-1408) 
is a negative 


original, or ‘‘master’’ on an in- 
expensive sheet of paper from 
which copies are directly dupli- 
cated—No gelatin, stencils, or 
type. 


Produces bright, sharp copies in 
perfect registration. 


Paper ‘‘masters” may be filed and 
re-used later. 


Any portion easily blocked out— 
additions simply made. 


The speed of rotary operation. 


NEW PROCESS 
DUPLICATOR 











DUPLICATING MACHINES DIVISION 


Standard Mailing Machines Co. 


1935 Parkway, Everett, Mass. 
Please send me more complete information how the New Process 
method reduces system costs up to 65%. 






































@ A 25 hp. motor pulling a 15 hp. 
load, or vice versa, wastes a substan- 
tial amount of money over a year’s 
time. 


And so often it doesn’t take a dime’s 
worth of new equipment to correct 
the situation—a spare motor may be 
available that fits the job, or it may 
be a case where motors already in- 
stalled can be interchanged ... 
profitably. 


However, you do need the Westing- 
house Industrial Analyzer to do 
your checking quickly and economi- 
cally. It contains in one light- 
weight case, all necessary elements 
for making complete a-c. circuit 
tests up to 125 amperes, 600 volts. 


The Industrial Analyzer eliminates 


* * * 


Entirely self-contained in one light-weight case, the 
Westinghouse Industrial Analyzer can be transferred 
quickly and easily from one testing job to the next. 





R 57048 
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In 1930 it took hours ... now it takes 
only a few minutes to detect cases of 
overmotoring or overloading in your 
plant. 


hundreds of dollars worth of individ- 
ual portable instruments otherwise 
necessary ... and assures (1) com- 
plete and reliable test data, (2) easy 
accurate reading, and (3) reduced 
operating costs. 


For more information, ask for C.S. 
43-145. 








SAVES CHANGING AN ENTIRE DRIVE 


Mr. Geo. W. Wood, Manager, Com- 
monwealth Supplies Company, 17 
Main Street, Amesbury, Mass., 
wrote, ‘‘We have an analyzer and 
like it very much. It has certainly 
saved the price of the instrument in 
two years.’ As a typical example, 
this Westinghouse Industrial Analy- 
zer ‘‘saved the price of a new 75-hp. 
motor by proving that changing the 
size of the pulley on the 50-hp. drive 
in use would give the desired speed 
increase without overloading.” This 
analyzer also has been used in 
locating grounds, with excellent 
results. 
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Warm air like oil stays om top. 


Mixing warm air with cold air is like 
mixing oil and water. Only con- 
stant stirring and rapid motion will 
make possible a uniform consistency. 


MODERNIZE YOUR HEATING SYSTEM 
th ‘THERMOLIER 


The of Thermolier is immediately 
apparent when thought is given to the amount of 
heat wasted overhead with an antiquated heating 
system before real comfort is secured on the floor. 

Grinnell Thermoliers keep the air in motion, give 
uniform heat in every part of the room and show 
savings in fuel costs averaging well over 30%. 


SIZES 
TO MEET EVERY REQUIREMENT 


The wide range of sizes of Thermoliers makes it 
possible to select just the right type for any space 
or condition. 

With Thermoliers you get ‘made-to-order’ 
heating with a minimum of waste heat. 

This wide range of sizes is 
but one of the 14 Points of 
Superiority. They are all 


described in the new Therm- 
olier Data Book — an out- The Expanded Credit Plan of the 


standing guide to better Federal Housing Administration 
heating. Send for a copy. (FHA) offers a new, econom- 
ical means of paying for a 

- modernized heating system. 

GRINNELL @@ COMPANY Ask the Grinnell representative 


EXECUTIVE OFFICES Se PROVIDENCE, R. |. to explain its possibilities to you. 
Branch Offices in Principal Cities 





THE GRINNELL UNIT HEATER 
WITH 14 POINTS OF SUPERIORITY 
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a. rd 
Drawn to illustrate an actual 
experience told at right. 
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Trapped By Fire 
HE FOUGHT HIS WAY 


ag WITH LUX 
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This oil refinery worker actually faced 
death armed with a LUX Lightweight 
Extinguisher . . . And won, hands down. 


He was checking equipment in a cen- 
trifuge room when the flames roared up. 
A spark had ignited spilled oil from a de- 
fective pump. A sheet of flame blocked the 
way to the door, to the switch that would 
stop the motor which was still pumping oil 
to feed the advancing blaze. It looked like 
sure death to him. He knew all about 
running-oil fires. 


Lucky for him there was a LUX Lightweight 
Extinguisher on the wall a few feet away. 
With it he started his fight to safety be- 
hind a barrage of LUX carbon-dioxide gas 
... Two minutes later he had cut the pump 
switch and thrown open the door. And in- 
side that room there was no trace of firel 
The LUX Lightweight had snuffed it out. 


Imagine the thrill that chilled the spines of 
the plant managers when the fire report 
reached their desks ... the thrill of satis- 
faction of knowing that a human life and 
thousands of dollars in equipment had de- 
pended on their having the right fire ex- 
tinguisher hanging on that wall at the 
crucial time ... and at knowing that their 
choice, LUX, had come through brilliantly. 


If your life de- 
pended on it what 
extinguisher would 








you pick to fight a LUX 
blazing oil fire?. . . FFS g 
LUX engineers are gx . U 


we 


competent to help 
you in the solution 
of any fire protec- 
tion problem. Life 
and property may 
depend on your 
contacting 


FIRE 











Walter Kidde & Company 


112 West Street 





Bloomfield, N. J. 


FOR ALL ELECTRICAL AND FLAMMABLE LIQUID FIRES 















(Continued from page 47) 
pasture fence. Or the one who tries 
to hire good men because he can’t 
train them. 

The imported star too often proves 
a disappointment. What made him 
a star was the support of an organi- 
zation and the guidance of a good 
boss. If an organization fails to 
produce and train good men, it is 
better to diagnose and if possible 
remove the cause of the difficulty, 
rather than to resort to blood trans- 
fusions. 

Take our supervisor’s questions on 
training. There are two sides to 
that subject. Often the rank and 
file who are passed over in favor of 
the outsider are men who have al- 
ready been tested and found equal 
to their routine job but wanting for 
higher responsibilities. Again, edu- 
cational qualifications may be re- 
quired which the man in the ranks 
does not possess; it would be no 
kindness to raise hopes that could 
end only in disappointment. In any 
organization committed to the policy 
of hiring from within, enough run- 
of-mine material must be passed 
through the screen to insure an 
adequate supply of that not-too-com- 
mon type, the potential executive. 


“Pull” and Cliques 


How about “pull?” Sometimes 
the employee’s grievance arises from 
a false estimate. The employee who 
is too conscious of his unrequited 
worth, who is too sensitive to 
fancied discriminations and who does 
not make friends may be a difficult 
person to get along with, even 
though he does his work. Some men 
fail to realize that services must, to 
a certain extent, be “sold” as well 
as delivered. Some, of course, make 
the opposite mistake, and put in so 
much time seeking to develop a favor- 
able impression of their abilities that 
they slip up on the delivery end. 
But by and large this is a problem 
that will exist as long as men com- 
pete for a living, and it is the em- 
ployee’s problem rather than the 
employer’s. 

Cliques constitute a more serious 
question, one of which we may hear 
more about in the future. The 
modern large, publicly owned cor- 
poration, in which one set of men 
owns but does little running and 
another runs but does little owning, 
offers an unfortunate temptation to 
exploitation. For the employee in 
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such an organization, who does not 
believe in that way of doing busi- 
ness, there seem to be two choices. 
One is to do his work and be content 
with what comes by merit rather 
than by favor. The other is to look 
for another job. There is. perhaps 
a third choice, to attack and expose 
the “ins,” but it is a choice the 
average rank-and-file employee is 
likely to think about a long time be- 
fore he takes it. 

These are common questions. In 
one form or another, they are prob- 
ably asked in every employing 
organization. Are they being 
answered? Is the employee’s point 
of view being considered in these 
matters, and is the set-up of train- 
ing and promotion such that it looks 
fair as well as being fair? 


TRADE 
LITERATURE 


AIR CoMPRESSORS—Bulletin No. 164, on 
air cushion valve compressors.—Pennsyl- 
vania Pump & Compressor Co., Easton, Pa. 


ALARM SystemMs—Folder, on fire and 
watchman’s systems.—The Gamewell Co., 
Newton, Mass. 


BanpD SAw—Bulletin, on Do-All band saw 
for external or internal sawing and filing. 
—Continental Machine Specialties, Inc., 
Minneapolis. 


BARREL-RacKs—Leaflet, on Knock-down 
Racks for barrel storage.—Maryland Metal 
Building Co., Baltimore. 


BEARINGS—Catalog, describing ball and 
roller bearing transmission appliances.— 
SKF Industries, Inc., Front S. & Erie Ave., 
Philadelphia. 


BEARING Units—Book No. 1494, describ- 
irg Shafer Series 400 self-aligning roller 
bearing units.—Link-Belt Co., 910 S. Michi- 
gan Ave., Chicago. 


BELTING—Folder, on Condor V-Belt con- 
struction.—The Manhattan Rubber Mfg. 
ae - Raybestos-Manhattan, Inc., Pas- 
saic, 


BLowers — Bulletin 21-B17, describing 
Victor-Acme rotary positive blowers, — 
Roots-Connersville Blower Corp., Conners- 
ville, Ind. 


BoILER EQUIPMENT—Bulletin, on boiler 
plant equipment.—Combustion Engineering 
Co., Inc., 200 Madison Ave., New York. 


Bott ANCHorRs—Bulletin U-200, on Rawl- 
Anchor, a bolt anchor for insertion in hard 
materials. — The Rawlplug Co., Inc., 98 
Lafayette St., New York. 


BrRoNZE Bars—Booklet, on Permite Six- 
Foot Cast Bronze Bars.—Joseph T. Ryer- 
son and Son, Inc., Chicago. 


BUFFING AND POLISHING—Manual, title 
“Buffing and Polishing Methods.’’—The Lea 
Mfg. Co., Waterbury, Conn. 


Capacirors—Bulletin No. 3279, on Per- 
mittor capacitors.— Products Protection 
Corp., New Haven, Conn. 


CasTINGs—Reprint No. 31-37, title “Data 
Required for Estimation of Costs.”—The 
Lake City Malleable Co., 5046 Lakeside 
Ave., Cleveland. 


CENTRIFUGAL Pump—Bulletin D-45, on 
Vortex Electropump.—Lawrence Pump and 
Engine Co., Lawrence, Mass. 


CENTRIFUGAL PumMps—Bulletin No. 224, 
describing double-suction, single-stage, 
sleeve-bearing centrifugal pumps.—Pennsyl- 
vania Pump & Compressor Co., Easton, Pa. 


CLADDING METAL-—Booklet describing Duo 
metals for cladding.—Latrobe Electric Steel 
Co., 40 W. 10th St., New York. 
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Winter Construction Plank 


SAVES TIME AND MONEY 





HESE men are laying the fire-safe GYPSTEEL 

PLANK roof-deck for WOR’s new transmitting 
station at Carteret, N. J. PLANK was chosen because 
it is durable. . . inexpensive. . . easy to handle. . . and 
‘can be installed in any weather. It’s the ideal material 
for winter work. Saves time and labor and gives you 
permanent fire-safe floors and roofs at an amazingly 
low cost. Mail the coupon today for ILLUSTRATED 
BULLETIN giving full information. 


* The term PLANK as applied to cementitious building products is a regis- 
tered trade-mark of the American Cyanamid & Chemical Corporation. 


GYPSTEEL 
PLANK 


















U. S. Pat. No. 1,854,396 
Canadian Pat. No. 328,519 
Other U. S. and Foreign Patents Pending 


STRUCTURAL GYPSUM DIVISION 
AMERICAN CYANAMID & CHEMICAL CORPORATION 
30 Rockefeller Plaza, New York, N. Y. 


Gentlemen: Please send me your illustrated Bulletin giving 
complete information about GYPSTEEL PLANK. 
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MORE 
PROOF! 





DeVilbiss Equipment 
Spray-Finishes Sellers 
Kitchen Furniture... 


It is significant that DeVilbiss Spray-Finishing Equipment 
enjoys such wide acceptance among leaders in every field of 
manufacture . . . These companies have standardized on 
DeVilbiss Equipment after extensive production experience. 
And in all cases, DeVilbiss Equipment measures up to the 
requirements of constant daily service . . . The successful 
experience of these companies is proof that you can install 
DeVilbiss Equipment with every assurance of satisfactory 
results. You can depend on DeVilbiss Equipment to produce 


better finishes in less time and at lower cost. 


It will pay you to investigate the latest developments in new, 


modern DeVilbiss Spray-Finishing and Exhaust Equipment. 


THE DEVILBISS COMPANY - TOLEDO - OHIO 


New York Philadelphia Cleveland 

Detroit Chicago St. Louis ae a 

San Francisco Windsor, Ontario eng “Ce, 
om Prey 
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CoIL INSULATION—Data Sheet No. 8, on 
method of dipping coils in insulating var- 
nish.— John C. Dolph Co., 168 Emmett St., 
Newark, N. J. 


COMPRESSOR — Folder, describing type 
GX3A combined engine and compressor, 
gas- or gasoline-engine driven.—The Cooper- 
Bessemer Corp., Mount Vernon, Ohio. 


ConTAcToRS — Bulletin GEA-2227, on 
CR2800 d.c. contactors.—General Electric 
Co., Schenectady, N. Y. 


ConTactTors—Folder No. 1145, announc- 
ing Line-Arc contactors.—The Electric Con- 
troller & Mfg. Co., Cleveland. 


CONTROLLER—Bulletin No. 1127, on Tag 
No. 40 controller—C. J. Tagliabue Mfg. 
as Park & Nostrand Aves., Brooklyn, 


CONTROLLERS—Catalog No. 8900, on air- 
operated controllers.—The Brown Instru- 
ment Co., Philadelphia. 


CoNVvECTorRS—Bulletin, describing Thermo- 
fin convectors for offices and rooms.—Grin- 
nell Co., Providence, R. I. 


CoNnvEyYors—Catalog No. 610, on belt con- 
oo Jeffrey Mfg. Co., Columbus, 
10. 


CouPLINGs—Folder, on gear-type flex- 
ible couplings.—John Waldron Corp., New 
Brunswick, N. J. 


ELECTRICAL EQUIPMENT—Catalog, on line 
of motor and other maintenance equipment. 
— Commutator Dresser Co., Sycamore, 


ELECTRICAL EQUIPMENT—Catalog 58-S, on 
Colt Noark electrical products.—Colt’s 
Patent Fire Arms Mfg. Co., Hartford, Conn. 


ELECTRICAL EQUIPMENT—Folder, on elec- 
trical equipment for machine tools.—Gen- 
eral Electric Co., Schenectady, N. Y. 


ELECTRIC FuRNACES—Bulletin No. 9, an- 
nouncing small laboratory electric furnaces. 
—The Ajax Electrothermic Corp., Ajax 
Park, Trenton, N. J. 


ELECTRIC HEATING—Data Book No. 236, 
on electric heating comparisons.—Electric 
Air Heater Co., Division of American 
Foundry Co., Mishawaka, Ind. 


ELECTROPLATING—F older, on ball anodes 
for cadmium, copper, and zinc plating.—The 
Udylite Co., Detroit. 


FEEDWATER HeEaTERS—Bulletin W-210- 
B17, on deaerating, feedwater heaters.— 
Worthington Pump and Machinery Corp., 
Harrison, N. J 


FLEXIBLE COoUPLING—Catalog, on Francke 
Flexible Coupling.—John Waldron Corp., 
New Brunswick, N. J. 


GASKETS—Catalog 48, on gaskets and 
packing.—Goetze Gasket & Packing Co., 
Inc., New Brunswick, N. J. 


GEARs—Catalog No. 58, on complete line 
of gears.—Grant Gear Works, Inc., Boston, 
Mass. 


GEARs—Folder, on Silent Steel gears.— 
John Waldron Corp., New Brunswick, N. J. 


GENERATORS—Bulletin 1153-A, on Engine- 
Type generators.—Allis-Chalmers Mfg. Co., 
Milwaukee. 


GRINDER—Leaflet, announcing Clearance- 
Type electric grinder.—Diehl Mfg. Co., 
Elizabethport, N. J. 


Hoist—Sheet 4186, announcing type 
“WR”  hand-operated hoist. — Shaw-Box 
Crane & Hoist Co., Inc., Muskegon, Mich. 


LAMps—Data Book, on electric lamps.— 
Wabash Appliance Cerp., 331-335 Carroll 
St., Brooklyn, N. Y. 


LIGHTING — Booklet, _ title “Glorified 
Light,”on improved illumination.—Pitts- 
—— Plate Glass Co., Grant Bldg., Pitts- 

urgh. 


LIGHTING Unit — Leaflet, describing 
diesel-powered lighting plant. — General 
Electrical Specialty Co., 153-19 Hillside 
Ave., Jamaica, N. Y. 


LIGHTNING ARRESTER—Booklet, on Crys- 
tal Valve Lightning arrester.—Electric 
Service Supplies Co., 17th and Cambria Sts., 
Philadelphia. 


LOocoMOTIVES—Bulletin No. BV-8, an- 
nouncing line of locomotives powered with 
Ford V-8 engines.—Brookville Locomotive 
Co., Brookville, Pa. 

MATERIALS—Booklet, describing line of 
products, including insulation, packings, re- 
fractories, flooring, and pipe.—— Johns- 
Manville, 22 E. 40th St., New York. 


METAL CLEANING— Book, title “The 





